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(54) Improved telecommunication system through mains electricity conductors 



(57) A line communication system for linking a plu- 
rality of telephone subscribers to a public telephone 
exchange, wherein the subscribers are each located 
within the same general area, and wherein each sub- 
scriber is fed from the same mains electricity sub-station 
with mains electricity, comprises sul>scriber apparatus 
which includes a cordless telephone (CT) handset and 
a frequency convertor, one for each subscriber, the 
handset being hard wired to the mains electricity supply 
conductors via the frequency convertor so that CT sig- 
nals at UHF are down-converted to HF for transmission 
through the mains electricity conductors, and a CT base 
station connected to the public telephone exchange. 



which CT base station is connected to the mains elec- 
tricity supply conductors via a further frequency conver- 
tor for HF line communication purposes, a control matrix 
being provided in operative association with the said 
base station, which serves to associate an address (cor- 
responding to a telephone number) for each subscriber 
as recognised by the public telephone exchange with 
corresponding channels assigned by the CT protocol to 
each subscriber whereby the public telephone exchange 
arxi the subscribers are placed In mutual two-way com- 
munication and that calls are correctly routed and billed. 
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Description 

This invention relates to line communication sys- 
tems and more particularly it relates to such systems 
which utilise mains electricity conductors to carry signals 5 
for communication purposes. 

According to one aspect of the present invention a 
line communication system for linking a plurality of tele- 
phone subscribers to a public telephone exchange, 
wherein the subscribers are each located within the io 
same general area, and wherein each subscriber is fed 
from the same mains electricity sub-station with mains 
electricity, comprises subscriber apparatus which 
includes a cordless telephone (CT) handset and a fre- 
quency converter, one for each subscriber, the handset 75 
being hard wired to the mains electricity supply conduc- 
tors via the frequency converter so that CT signals at 
UHF are down -converted to HF for transmission through 
the mains electricity conductors, and a CT base station 
connected to the public telephone exchange, which CT 20 
base station is connected to the mains electricity supply 
conductors via a further frequency converter for HF line 
communication purposes, a control matrix being pro- 
vided in operative association with the said base station, 
which serves to associate an address (corresponding to 25 
a telephone number) for each subscriber as recognised 
by the public telephone exchange with corresponding 
channels assigned by the CT protocol to each subscriber 
whereby the public telephone exchange and the sub- 
scribers are placed in mutual two-way communication. 30 

By utilising a CT handset for each subscriber, and a 
CT base station which is located remotely therefrom to 
serve them, a system is provided in which a considerable 
saving of dedicated telephone lines is effected together 
with a reduction in complexity of the public telephone 35 
exchange switching facilities. This latter feature is 
afforded by reason of the fact that a part of the switch 
function which would otherwise be provided at the public 
telephone exchange is provided by the CT base station, 
and because all subscribers served by a base station will 40 
not statistically require line usage at the same time, fur- 
ther economies may be effected. For example, a base 
station serving 150 domestic subscribers may require 
only 12 telephone exchange lines in order to provide a 
good grade of service. 45 

The frequency converters used in the subscriber 
apparatus and in the base station may be similar. 

In a system according to said one aspect of the 
invention, by using frequency converters for each CT 
handset arxJ the CT base station, an existing CT handset so 
design such as a CT2 handset, can be used without mod- 
ification in combination with a corresponding CT2 base 
station, however, in accordance with an alternative 
aspect of the invention, it may be arranged that the tele- 
phone signals are outputted directly at HF, 55 

According to this alternative aspect of the invention, 
a line communication system for linking a plurality of tel- 
ephone subscribers to a public telephone exchange, 
wherein the subsaibers are each located within the 



same general area, and wherein each subscriber is fed 
from the same mains electricity sub-station with mains 
electricity, comprises subscriber apparatus which 
includes a modified CT handset adapted to provide out- 
put signals at HF. one such modified handset being pro- 
vided for each subscriber, the handsets being hard wired 
to the mains electricity supply conductors so that CT sig- 
nals are transmittable through the mains electricity con- 
ductors, and a modified CT base station connected to 
the public telephone exchange, which modified CT base 
station is connected also to the mains electricity supply 
conductors so as to receive HF signals transmitted from 
the subscribers, a control matrix being provided in oper- 
ative association with the said base station, which serves 
to associate an address (corresponding to a telephone 
number) for each subscriber as recognised by the public 
telephone exchange with corresponding channels 
assigned by CT protocol to each subscriber, whereby the 
public telephone exchange and the subscribers are 
placed in mutual two-way communication and that calls 
are correctly routed and billed. 

A CT handset or base station used in accordance 
with either of the foregoing aspects of the invention may 
advantageously correspond to a cordless telephone 
standard (or selected parts thereof) such as the Com- 
mon Air Interface (CAl) standard as specified by the 
European Telecommunications Standards Institute 
(ETSl) and known as CT2, or the Digital European Cord- 
less Telecommunications (DECT) standard as also 
specified by ETSl. For data or broadband applications, 
the standard channel usage is abandoned in favour of a 
more efficient filling format which requires less 'over- 
head' per channel and releases pay-load bits (by employ- 
ing a common overhead for a group of concatenated 
channels forming the broadbartd bearer). 

Conveniently, the modified CT base station may be 
installed at an electricity sub-station located remotely 
from the subscribers. 

Alternatively, however, the CT base station may be 
located in close proximity to one of the subscribers. 

Using existing CT protocols there is a limit to the 
number of subscribers which can be served from each 
base station, the number being determined in accord- 
ance with the particular cordless telephone protocol 
used, e.g. CT2 or DECT However, by using a plurality of 
different HF frequency bands, one band for each of a plu- 
rality of different subscriber groups, the number of sub- 
scribers served can be substantially increased. 

Thus, a plurality of base stations may be used, each 
serving a different group of subscribers and each base 
station being arranged to use a different HF frequency 
band, whereby contemporaneous use of the same elec- 
tricity supply conductors is facilitated. 

Although systems according to the present invention 
are eminently suited for telephone voice communication, 
it is envisaged that the systems may be used for data 
transmission which may include video systems, fax sys- 
tems or data communication systems for in-home enter- 
tainment, for example. 
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One embcxJifnent of the invention will now be 
described by way of example only with reference to the 
accompanying drawings, in which; 

FIGURE 1 is a block schematic diagram of a line 5 
communication system; 

FIGURE 2 is a block schematic diagram of a 
MUX/DEMUX and 8 MHz CT2 interface which forms 
a part of the system shown in Figure 1 ; 
FIGURE 3 is a block schematic/flow diagram illus- w 
trative of the functionality of a control and associa- 
tion matrix which forms a part of the system shown 
in Figure 1 . and. 

FIGURE 4 is a block schematic diagram including a 
frequency converter which forms a part of the sys- is 
tem shown in Figure 1. 

Referring now to Figure 1 . a line communication sys- 
tem comprises a subscriber's telephone handset 1, 
which is coupled via a line interface unit 2 to a CT2 radio 20 
unit 3. Input signals to the CT2 radio unit 3 on a line 4 
and output signals from the CT2 radio unit 3 on a line 5. 
which would normally be radiated through the ether at 
UHF in the CT2 radio frequency operating band (which 
lies between 862 MHz to 866 MHz), are fed to a fre- 25 
quency converter 6, The frequency converter 6 serves 
to convert the CT2 frequency band so that it is centred 
on 8 MHz (i.e. the 4 MHz CT2 bandwidth lies between 
10 MHz and 6 MHz). Although an 8 MHz centre fre- 
quency has been selected in the present example, it will 30 
be apparent that other centre frequencies in the HF band 
would serve satisfactorily for the same purpose. Line 
communication signals are fed from the frequency con- 
verter 6 via a line 7 to the conductors 8 of a mains elec- 
tricity supply network via an interface unit 9. which 35 
includes isolating components by means of which the tel- 
ephone apparatus including the frequency converter 6. 
are isolated from the mains electricity supply voltage. 
Similar interface units 10 and 1 1 are shown which com- 
municate via lines 1 2 and 1 3 respectively with other sub- 40 
scribers. The interface units 9, 10 and 11 are fed with 
mains electricity from a substation 1 4. 

In order to provide a telephone communication link 
between the subscriber telephone handset 1 and 
another subscriber via a public telephone exchange 15. 45 
the public exchange is linked to the mains electricity sup- 
ply via an interface unit 16 and a base station as shown 
within broken line 17. The base station as shown within 
the broken line 17 includes a multichannel CT2 radio 
base station 1 8 which is fed from the interface unit 1 6 via so 
a frequency converter 19. The frequency converter 19 
serves to convert HF signals transmitted from telephone 
subscribers via the electricity supply conductors 8 and 
the interface unit 16 on a line 20 to UHF signals which 
are applied to the CT2 radio base station 18. The radio ss 
channel for a given link is selected automatically by the 
CT2 protocol and in order to associate subscribers iden- 
tified by the CT2 radio protocol with telephone lines as 
recognised by the public exchange 15. a control and 



association matrix 21 is provided which includes a look- 
up table for facilitating the necessary association 
between the CT2 designation and public exchange 
addresses (telephone numbers). 

The frequency converter 6 and the frequency con- 
verter 19 may both be fabricated using any well estab- 
lished frequency changing technique but one frequency 
converter suitable for performing a frequency conversion 
operation as performed by the frequency converter 6 will 
now be described with reference to Figure 4. 

Referring now to Figure 4. wherein the lines 4. 5 and 
20 shown also in Figure 1 are included, the frequency 
converter 6 comprises a synthesiser 22, which operates 
at 874.1 MHz and which is arranged to feed a pair of 
mixers 23 and 24 via an amplifier 25 and a signal splitter 
26. The mixer 23 is fed also via the line 5 from the CT2 
radio unit 3 with transmitted signals in the CT2 UHF 
band, thereby to produce HF output signals from the 
mixer 23 which are fed via a 6-10 MHz band pass filter 
27 and an amplifier 28 to the line 20 via a TX/RX switch 
29. The mixer 24 on the other hand is fed also via a 6- 
10 MHz band pass filter 30 and an amplifier 31, with HF 
signals from the switch 29 when it is appropriately set. 
thereby to produce UHF signals which are fed to the CT2 
radio 3 on the line 4 via a UHF band pass filter 32. Control 
of the contacts of the TX/RX switch 29 is effected via a 
line 33 in accordance with whether a transmit or receive 
function obtains within the CT2 radio unit 3. It will be 
appreciated that the frequency converter 19 operates in 
substantially the same manner as hereinbefore 
described with reference to the frequency converter 6 to 
produce a similar result, and may therefore comprise 
substantially identical circuitry. 

In order to facilitate a better understanding of the 
manner of operation of the system, the MUX/DEMUX 
and 8 MHZ CT2 interface unit 22 is shown in detail in 
Figure 2 and the control and association matrix 21 is 
shown in detail in Figure 3. These are required to ensure 
that incoming calls from the PSTN are routed to the cor- 
rect subscriber and that the correct subscriber is billed 
for each outgoing call. The operation and construction of 
these arrangements will be fully appreciated from the 
drawings by those skilled in the art and further explana- 
tion of their functionality is therefore believed to be 
unnecessary. 

It will be readily appreciated that using CT2 protocol, 
for example, the CT2 radio base station unit 1 8 can serve 
up to 150 domestic subscribers, and since all subscrib- 
ers are net likely to be using the system at any one time. 
150 public telephone exchange lines need not be pro- 
vided by the public exchange switch network 15. In fact, 
in order to provide a reasonable service, as few as 1 2 to 
15 lines may be all that Is required in order to facilitate 
the provision of a reasonable service level. 

If the electricity sub-station 1 4 were arranged to feed 
electricity to a large number of consumers, it may be 
required to provide telephone services for more than 1 50 
domestic units which could be the limit of a single CT2 
base station unit. In order to satisfy this requirement. 
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however, it would be possible to operate two or more 
base stations in parallel, each of which would be 
arranged to use a different HF frequency band, and so 
if say three different HF frequency bands were used, up 
to 450 telephone subscribers may be served via the elec- 5 
tricity supply conductors associated with a common 
electricity sub-station. 

It will be apparent that various modifications may be 
made to the arrangements hereinbefore described with- 
out departing from the scope of the invention and for 10 
example any other protocol may be used, which may or 
may not be a CT protocol and which may be adapted to 
provide services additional to voice communication serv- 
ices, such as data services as may be required for video 
systems for example. 15 

Claims 

1. A line communication system for linking a plurality 

of telephone subscribers to a public telephone 20 
exchange, wherein the subscribers are each located 
within the same general area, and wherein each 
subscriber is fed from the same mains electricity 
sub-station with mains electricity, comprises sub- 
scriber apparatus which includes a cordless tele- 25 
phone (CT) handset and a frequency convertor, one 
for each subscriber, the handset being hard wired to 
the mains electricity supply conductors via the fre- 
quency convertor so that CT signals at UHF are 
down-converted to HF for transmission through the 30 
mains electricity conductors, and a CT base station 
connected to the public telephone exchange, which 
CT base station is connected to the mains electricity 
supply conductors via a further frequency convertor 
for HF line communication purposes, a control 35 
matrix being provided in operative association with 
the said base station, which serves to associate an 
address (corresponding to a telephone number) for 
each subscriber as recognised by the public tele- 
phone exchange with corresponding channels 40 
assigned by the CT protocol to each subscriber 
whereby the public telephone exchange and the 
subscribers are placed in mutual two-way commu- 
nication and that calls are correctly routed and billed. 

45 

2. A line communication system as claimed in Claim 1 , 
wherein the frequency converters used in the sub- 
scriber apparatus and in the base station are similar 

3. A line communication system as claimed in any pre- so 
ceding claim, wherein the CT handset and CT base 
station correspond to the Common Air Interface 
cordless telephone standard as specified by the 
European Telecommunications Standards Institute 
(ETSI) and known as CT2. 55 

4. A line communication system as claimed in any of 
Claims 1 to 2, wherein the CT handset and CT base 



station correspond to the Digital European Cordless 
Telephone (DECT) standard as specified by ETSI. 

5. A line communication system as claimed in any pre- 
ceding claim, wherein the CT base station is 
installed at an electricity sub-station located 
remotely from the subscribers. 

6. A line communication system as claimed in any of 
claims 1 to 4. wherein the CT base station is located 
in close proximity to one of the subscribers. 

7. A line communication system as claimed in any pre- 
ceding claim, wherein a plurality of different HF fre- 
quency bands are used, one band for each of a 
plurality of different subscriber groups. 

8. A line communication system as claimed in Claim 7, 
wherein a plurality of base stations are used, each 
serving a different group of subscribers and each 
base station being arranged to use a different HF 
frequency band. 
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LOOK-UP TABLE 
(BI-DIRECTIONAL) 



REF.No. 


DIRECTORY No. SPUR 


HANDSET 1 a 


0001 


XXX YYYYYYA A 


010 


0002 


XXX YYYYYYB A 


Oil 


0003 


•• •' C A 


012 


oopu 


WWW YYYYYYZ B 


199 



INCOMING 
CALL 



EXTRACT 
"CALLED PARTY'S" 
DIRECTORY No. FROM 
G.732 DATA HELD 



DETERMINE SPUR 
AND HEADSET ID. 
FROM LOOKUP TABLE 



INSTRUCT APPROPRIATE 
"8MHzCT2" INTERFACE 
TO SETUP CALL TO "CALLED 
PARTY" AND REPLY WITH 
CHANNEL No. 



INSTRUCT MUX/DEMUX 
TO CONNECT CALL TO 
CORRECT SPUR AND 
CHANNEL No. 



TLEAR DOWN CALC 
ON COMPLETION 



DATA 
TO/FROM 
MUX-DEMUX 



DATA 
TO/FROM 
"8MHZCT2" 
CONTROL 
PROCESSORS 



MEMORY 
(LOOK UP TABLE) 




SOFTWARE 
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OUTGOING CALL 



EXTRACT SUBSCRIBERS 

"HANDSET I. D': FROM 
DATA FIELD IN CT2LINK 



DETERMINE SUBSCRIBERS 
DIRECTORY NUMBER 
FROM LOOK-UP TABLE 



INSTRUCT "8MH2CT2" 
INTERFACE TO SET-UP 
CALL AND REPLY WITH 
CHANNEL No. 



INSTRUCT MUX/DEMUX TO 
CONNECT APPROPRIATE 

SPUR/CHANNEL TO 
EXCHANGE VIA G.732 LINK 




PASS DIALLED DIGITS 
TO EXCHANGE 



RECORD DURATION/TIME 
OF CALL V DIRECTORY 
NUMBER 



CLEAR DOWN CALL 
WHEN COMPLETE 



PASS BILLING 
INFORMATION 
TO EXCHANGE 
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